We suggest the following sequence of events as a possible explanation of the hypercalciuria in ithese patients: ? Staphylococcal pyelonephritis ? Renal tubular damage ? Diminished tubular reabsorption of calcium HYPERCALCIURIA ? Tendency to hypocalcemia ? Compensatory hyperparathyroidism ? Hypophosphatemia
We suggest the following sequence of events as a possible explanation of the hypercalciuria in ithese patients: ? THE Klinefelter syndrome is a primarily testicular hypogonadism which apparently starts at puberty and involves all the elements of the testes. Patients are sterile and clinical manifestations of androgenic deficiency are not always noticeable. 8 cases have been studied by us, in which were found the clinical and hormonal characteristics described by other authors (Klinefelter et al., 1942; Heller and Nelson, 1945; Nelson and Heller, 1945) .
Morphological and histochemical studies of the testicular biopsy material have been made in order to obtain a histo-physiologic basis for a pathogenic interpretation.
Our histological findings in Klinefelter's syndrome are based on the comparison with the histological picture we have found in 16 normal adult testes ) that we shall describe briefly:
(1) In the germinal epithelium an intense reaction for alkaline phosphatase is observed in all the cells; glycogen and general lipids exist in the spermatogonia and primary spermatocytes. Ascorbic acid exists occasionally in the primary spermatocytes. There are no glycoproteins or steroids present in the spermatic cells. In the Sertoli cells, lipids, glycogen and a slight reaction for alkaline phosphatase are found. Steroids are not observed. In the testes of older subjects, lipids increase and ascorbic acid appears in the Sertoli cells.
(2) In the wall of the seminiferous tubules there are glycoproteins in the basal membrane. The tunica propria shows acid mucopolysaccharides in the form of amorphous substance, a net of reticular fibrils which thickens as it nears the basal membrane, and also rare elastic fibres. The fibroblasts of the tunica propria contain ascorbic acid, lipids, alkaline phosphatase and no steroids. These substances do not appear in the fibrocytes of the basal membrane.
(3) The intertubular connective tissue contains glycoproteins in the form of amorphous substance, rare collagenous fibres and a dense net of reticular fibres surrounding the Leydig cell groups. There are two types of Leydig cells: immature, without steroid but with alkaline phosphatase cytoplasmic basophilia and lipids, and mature or adult, with lipids, steroids, ascorbic acid, but without alkaline phosphatase and cytoplasmic basophilia. Free fibroblasts in the intertubular connective tissue contain lipids in general, and, at times, poor alkaline phosphatase and ascorbic acid reactions.
In the Klinefelter syndrome the following histochemical and morphological findings deserve attention: (i) Intertubular connective tissue alterations are as marked as tubular alterations.
(ii) Most Leydig cells are shown by special methods to be abnormal and imperfectly developed; they have lost secretory activity and are in active proliferation. (iii) Early functional disturbance of the fibroblast of the tubule wall and the intertubular connective tissue. (iv) Loss of the normal morphological and histochemical features of the tunica propria and the basal membrane. (v) Few secretory Leydig cells are present; they are located near better preserved tubules.
The lesions of the intertubular connective tissue were as marked as those of the tubular wall and germinal epithelium. Clinically, however, sterility was always present, even when manifestations of androgenic deficiency were not apparent. As a result of the clinical, hormonal and special histologic studies on our cases, the following pathologic interpretation is proposed: at puberty a disturbance in the normal development and differentiation of the Leydig cells occurs so that few of them reach the adult secretory stage. This deficiency in androgenic action (particularly local action) causes abnormal fibroblast function in the tubular wall and in the intertubular connective tissue. Fibroblasts proliferate, produce abundant reticulin fibrils and, later, collagen fibres; finally hyalinization of the tubular wall occurs. The progressive lesion of the wall leads to atrophy of the germinal epithelium and Sertoli cells.
Our hypothesis is that the endogenous testosterone contributes through the fibroblasts to the development and maintenance of the seminiferous tubules, just as it maintains other elements of the male reproduction system.
